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(54) GENERATOR AND SYSTEM FOR ELECTRIC OPERATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the burning of an electrode and/or excessive tissue 
evaporation by detecting detection signals for indicating a high frequency peak output voltage 
appearing at both ends of output connection, driving a switching device connected to a 
resonance output circuit and reducing supplied high frequency power. 

SOLUTION: At the time of initially driving this generator, a power switching device for forming 
the oscillation part of an RF (high frequency) oscillator 60 is switched ON so as to maximize 
electrically conductive time in respective divergence cycles. When the temperature of fluid inside 
tissues rises to a level where a fluid medium evaporates and load impedance rapidly increases, 
an output voltage between output terminals 62 is rapidly increased. Then, when a threshold value 
is achieved, trigger signals are sent to an ON time control circuit 70 and a switching mode power 
source 66, the ON time of the switching device is actually instantaneously reduced, a switching 
mode electrode is simultaneously turned to an impossible state and the voltage supplied to the 
RF oscillator 60 is lowered. 
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— »©ffl*a*^ va >©-^li, HtJgBafii^ffijS^ti 
Tl^-So i?x*.U— - 5M4£fc, itil3=i*-5 va >©j^ig 

aj*«ni?ftftct3W»*L^) ^to&tobftfc&tmf 

^L#lMiS£M;*.£©l=JEi:T. a &SffliR-9--f f JU= 

it ■5aaga©jemB#ra < -r -sfwis ^ * l t t » 
-So cut, ««i*Js-«i&*tL*BBaaK«*i4. m 

I*. ;6*$^5fcto©^«mt5ii:. C©3MI«lfr£>S 

sp©^^gtF B i $ H-c fc y t » tt-r * *« <t l r 

©-^^^^^tlrt^'5o MSii. *^ffittfiilc^JL^r 
^ 0 zromm^WgSI*. #S1±;«t*©*l-;l$^-S3lt 

s$*tfc« 1 2 ©«s**-r 

^tr^-So m 1 jBLwm2<r>m.mzs -t+i-f+iss©^ 

lets it ib frfe IBttt t tSM-T « «« t . c ©«BMltttt*S 

*^t)SSP©^8ifa**ifc y ^mm^'tix^fm 

[ooi 7] *Ii©$S>izEijcD$|iElcfci*Tl;i\ '>^< 

^<t, c©iJi^u-$i:ii$tit^stifffigi 

tS*Lt04. *a#W3iSI*ji«14jS(*©*l=;S$ 
^tTiS^-r-Sm^^WLT^-So -vx^U— Sili^E— K 

a««»**urfey, *fc«*#i»iHi»**LTt^ 

1=145? x * U—$i© e— > tb 2)*J±£!g 1 ©fillc$i||® 

'>^< <t : fc-=>©m2©fisi=$iji5s-r -5c »2©ffli4igi 
roiin^. m 1 &zfm 2 ©<ii4. ti^eti. 15 

0 Vfrb200 V©|5ffl> &i;250 VA^600 V©^ffl-(? 

•2>o 

[0 0 18] Sattftfli^&li, C0)f|B^I4, '>^«f< 

* «a * • a fc«ar -tr > ^ y * *ifc»ja a« * 



(8) 



GmW- 9-1 02 23 



jWHR**ifcfc*l::tt, «a^fft$£<**ift&Ej£tt2>£ 

ftft j: a cuttrr ft. «Jw**tM*3d«^— ki= jst»r 
tfm 2 romEfiticfrM-t ft c 1 1= <fc o r g tttti=Hflr s 

[0 0 19] ttMBHttSfe. + 
LTl^ft. CCD^&li. i^Ji&W*) ^ma^flD*. ftfSPg 

«m«^$ ; E-'S'-rftisPti:. jMt-r>e— i ?>xA<ti 

aid*. WSOBHlcSSfttf*? h3^»***i*Ct«: 

[0 0 2 0] *H^<D$?>JcSiJ(DffllffilCi3L^TI4. * 
ta7-b>^'J £ *ifc* JB» JH » 2? i * U 
t£fl4 L tz tt® T . * fc ftf* £ «a £ # «1±;£(*a> * |= ;1 

x * u— 51 let o rtS^iD^ «b;h.ft;6JS;£S2j £frJffl) 
« t RSMTt ft *«t£&<* jS i:«H*-T ft l£P£ t £*"f 

fto 

[00 2 1] *^SI^<D$e>lc»Jfl)ffl|®lct5t%TI4, ;6 

l=««*IWSS-ttfctt«n». £fc*llS<!:Sa£»m't4;$ 
<*tf>*f::;tLf::tt<fiT. a«**Lfc*«ttBr<D4«^«a 
T-trl/^U^^AfftSPgt. 5?i*U— **e»r* 

»*tta(**is**i*««P»t, ma^»n^f>^ftia^i 
$«w Ltfffi©*^ y ussuvsttft l. ma 
a>®m z Rfiih-r ft fang * *t ft t<mm t tix ^ ft . 

[0 0 2 2] 



£I&BJ-f ft. HSfeMlcli. 7k*lcfcltftttm^ffil*SE 

©SSI*. «ft¥«l=*5lt4«*0>ifcB«A<#*l3*# 
l^fctoTfcft. *#lcJHHcD;$t*;i::<feoTS*iA< 

fcfto stot, mafl>**5y©jsi*^wiiic^fg$-frft 

JBl*Tfr:b*lTl*fto -)&fi*J|C&ffl £ tit l^ft"? 'J V> 
^ft^tt#fcft,»:l,^:fc££*LT^ft. C<D 
7K*St LT&£;h.T^ftttSgicofc*<ftwt6t±*<&ft 

OTfoft. 

[0023] got, *a«Ai*a*<©±a<t**<tif 

<D*«te**Htlt<D<*ffl 4. fit. vx*U 

roi($tLtffifflt5„ Cfl)-J(DtI*, UITTI4" 

u 4» — >*a" tnf^cirizf fto ^romai*, 

JUTT-I4" 7$t* ^«a" t^Ctlc-Tftc 
[0 0 2 4] C -5 LtzisT^TAtfm 1 l^jF^+lTt^fto 

s?i*u— $ i oi*aj2i vy-v h 1 0 S JWLTl^. 

itiJ]VT"j h 1 0SI4. fiifta- K1 4^Lt/\> K 

t°-xi zraxioaiB^XMat (rf) ai^$«$g-r 

fto i?x*U— $r 1 oommit, Ktfa>*l»» 
if^Lt. 7 t-X< 7f I- 1 6 $ ffl 

l^TVWKtr— X1 2A^^>^T^^l.ft„ 

-•v h 1 6liEllz**4xri>ft t fe5lc. KX-f 7f 

1 6l=*rt-«flM*=i— K1 8ICJ:oTi/x*.U— 4« 1 0 
CD&^SillCffgS^tiTl^ft, 0l-*$*LTL^ftHJ£«iJ 

icfc^rii. 7v hX'f -v^jl-'v hi 6I4, -t+L-f+i 

*p x * u - 5i ©ttfli*- k t ^fg^E - k *a«-r ft fc to 

|C. --ZXD-P-J HX-f 7^ 1 6 A. 1 6BJtLTU 
fto 5?x*U— ^<D7P> h/N'^-JH^I4'^ > -y->3.7t?^ > 
20. 2 24«filt6ih.Tfey. f-fX^M2 4|:** 

dfcoTlxfto Kfc«»*— K^as?-rftfc«> 

fto 

[0 0 2 5] yWKtf— X1 2irii^iJ^LplHe? t cf®a 
7-tr>^'J 2 8A<|»y^ltC>*lTL^ft 0 »aT-tz>^'J 

2 8l4gl2<Cg|5»gIIC^^4^TL^ft<fealC. 2*a«fi 

[0 0 2 6] H2liiS7t^^ l J 2 8 CD5RJSgn^0)f)£ 
AUT-fcft, CO«ttT-b>^'JI*» ^W^Saggp^lcT 



(9) 



4#BB¥ 9-1 0 2 2 3 



I*, T?7^^3a3 0(±(f>*S|ia>«tt3 2^SttaF*i. 

^^r-f ^«*I3 OCDSaJICl*. "J */->n&3 6A<ISlt 
f.^.Tl^So 'J^->Hl3 6li. fi^7J(n)fro¥&:5 
|S]lCdZA<-5)$6^g|i«3 4i:J:ot7^f ■< ?1M3 Ofr 
&KM**l-CL^4. 'J^->*ffi3 6I*. I*)flj0!>*f*3 
2(D^y©XU-?3 8 t LTCtiir^fftlriEa^ti 
Tl*4. X'J-^3 8!*mfil7'-b>3! ri J 2 8<Difi4ffigP* 
tt(Di/^7 h 4 O t LTMTfe y . -tCT*/\>K 

TUT. JM»a-Kl 4ttKDSH*^»«S*iTLx*. C 
STtV^'J 2 8l4IMtffla>*>— X4 2**LTl*«. 
V-X4 2liyt7h4 0?lotfcy> Uftl&SM* 3 4 

0©5|54H»»l4'J^->*a3 6 t Lr»Ul**lfcttl8 

[0 0 2 7] LT«lf*L-CO«i:*l=l4. * 

a7-tri>?'J 2 8(*H2C:sFSih.-C^.&J:5l=, ML 
J:?ttMa4 4^Stf,tili, *«ttBrliiI*a>± 
SLftiS* (0.9 % w /v) j§Jaa>+lc;S*^-5. 
i*. ±3l£Jg*i*®fli7'-t!>:?'J 2 8a>3fcasg&#£8iy 
Hfc»«tt;fci*4 e<Dffit LTjtfr*lTO*. 7^f-f 

^ta 3 o i u $ - >ta 3 6 ttss i t, crojsftca 

[0028] 2h>\zm2$&m?Z>t1bfr&<i:o\z, 7 

ff^?ti3 o ^Ltu^i7o>^ M*-r 

'JO* ft 3 2^*»Wl=»«|**l-Cl^-C. -«b 

Sih.fc7^ f-f ?I8*»rtLTl»4. $ft$tSfl*t 3 4 14 

83 OOTSfflffittajg^DififlST-BaiLTl^,, — 
IC. CCDX'J— ^l*-b^ = ■v'7W*4A^^fiE*tir^ 

'J 5 — 3 6 I4$&ltg|?*t 3 4lCjiL<ei*i^5>T?tS 

fro-easy. 7>f^ ?«a3 o-rftt?%M«t»ttu 
:>ma<z>£E«i4. r^-r-r ^ttffi 3 oa)-ttL j: y 

ffli-$>i>o y*— i/«a©ft**ipiicetfTi*ftfflfl-. 
■c*y. 7ft^ ^«a^e>o>ft**iajifl>iiiiB!i4-tti=; 
. [0029] mmzit. «aT-t>^yi*2fiittT*fc 

U, ttfii<D-7J (3 0) tH-ttfnffilzte3--y host* 



[0 0 3 0] 2«14fl)«fi*«x*;u*<7)fltlftlcMr* 

*£**i«»jiisMiatii\ ««4 4 1 c^t$;i-r*at4 

j$t*4 6 t&ftLT. 79T4Z?Wfa3 0t<)$ — >n 
83 6<Dra*3K*l-i)o 0 2l::*£;h.Tl'».§>!f#^a>WaiE 

[003 1] *«0!>lllj36<*a*lRl/£lfC«E < *¥«Ml= 
tiJ»HS:|tTl**fc*>l=. ®acDP7J«t tfitt^&tt-f 
&fi£3fctf> 2attiBSI=*5(t^X'<-X<Dtt$ £&lt*>C 

**l=ofcjb<*^1fctt©**ilMttE7— * C <t 

[0 0 3 2] ±H:ftJ&7m. /\i/Ktf-X1 2CD-g|5£ 

<!:. **#fBSS»a>->* 7 h<OS«gPlctSltt,*ifcSaT 

-tr>^'jfre,&oTi,''.5>o nar-bi/^yiis ^eco^ 

^©tt«tttt«a*^&«afl«ii=ttit**fct^-6 y > 
ma^b^o-ci^ y*— >mai*. iutttM«aa) 

r-tr > 7 y ^» fii * tufcwaae? * * u— s» «t . a*ta> 

[0 0 3 3] maT-bl/^y 2 SW^ro^ffi-glJIcfcL^T 
I*. 7^f -f 7"ia3 0liXf >l/XXf-;KD7<7 

attRr»tt**LTfcy. ts$ctss^Lit« 
-r-sctAvf,. B«nffi*i=i6i:Tr^T-f ^«a©»« 

[0 0 3 4] ftMI4. 7^f-f^ta3 0i:Sttt,W 
4 6tCDF B 1^. T^-T--f 7fi3 0<DKTSt/-€-^^Sl 

yfflt?«*rt-c«i«4 4<Dn«JH*^LT*jaa«3t*< 



(10) 



1 0 2 23 



e— ?>;*.I4, Sli-7-tr>:7UA<E]2l::jF£*iTl*6 * 

iaTt»Kwr.*j:?i=LTe«iMi=fH»**i*. -ffc*> 

i: ^ E%± L l^<fc 5 l~T & - <t lr <fc o T , M-f>f 

4 ymmita&TL-rmm^mmz & xs. o i- * 

[003 5] CCtv 75f^fl3 0t'J5->I 
*S3 6£a»mi±&t*;4 6(D^(-;lL/--i:#<7)«filT-tr> 
^'JCDHmM^lft^, 0 3tf>-7^£#!lL&A<£>#f£ 
"f So 

[0036] mt>^m.wzmx.tzt^. vit-Mi: 
i4fe)«sa)^#-<>tf— s^^x r A<ig+L-s„ crom^'f > 

«»i*ft-c*y. -trote*. «*oi*-f >t°-y>xi4is 

-f > t? - 14,6 a £JI o r b i= it -Sg/JMiS* r* 
TLN-g)±Sft^7Kl4j*jSlc^r-jl-ri>„ Cffltt. 7<7 

ymmnmmiztefrzumfs.nmmzf&zti. -r > 

tf— ?>XI4, ^BAM^,^c^-e±^-r-§)tt$ST'S$^ 

[0 0 3 7] amcD;S*<^J$^+l€>lco^.T, 
?K<!:£J?£&LTl^Jiy<D7'> J r-f (75f-f 

m \zt5tfz>nti®m.\zM*.-t&<, zjmz^^x. j^s 

(runaway) ttST-fcy, SfiitfSsfUCJ: ot^4l:|ih» 



[0038] ±&Ltzzt zm®.-t&t. m^\zn\-fh 

[0 0 3 9] tt^^S^jit^mcD^V'V hA<ff*J$£ft 
€><t, 03lcj3(,>T^D-e*$+lTt^«fc5lC-oe— 

[0 0 4 0] Ca>tKSgA<, ^jrom^T-b^^'J 2 8 A £ 
5*L-Cl*-6ia4l::ifiAvh.Tl^£. W&7 M > ^ 'J 2 8 A 
14, H2fl>*16«l=fcMf$?55'tta>7$-r-r ^1«I3 

o y im*jk— jhwdt ? t- -r yn 

4 A£fl-LT'J£ — 1/^*13 6AA'79f-f :?W2I3 0 

[0041] i*ofc^3iMBa>¥«tttti=:fc4±:, buic 

fc^T#!E§^5 OT-S^ftTU&MslTK'tr-;/ H4. T 
i?f^ti30At, **fc±S*tt*i © 
P B 1(D^m*>-y h^«tj)^«{«5 2IC c boTStJ#$^t 
-So ®*CD;8*CD*g|5#l4;:<D7t^-> hOT*-Cig£. * 

<r>[z l &mti.n}} u^^cfc y t,-f r> t&i^nt> is^^x-m 
m±z*i%>±* £LD<Dmwizmxfz>utb<ftfe<D&ft\z& 

■oXir^HXl^^oiz^ MX U^JKTJht^W/SL^iEH 
M*. Tit* «aOsB*l*ftaic±*L. 1@ 

-e-<7)|gm. *tSft^7K0);SSI4;*jSJilT*-elSTL. C 
<Di#««l*St;Se3£LfclS;«iF«ttfflllc>S:* 0 
[0 0 4 2] laTT'lttB^-r^^i^U— Ji|4. K^^E — 

IcH 2 4 l^filA^r ^•S««IT-b >y y 14 <t* *, £> 
ro^E— KT*tffifflA<nIffir-fcSA<. 12 2(7)^7 v®fill4 

KirSLTfcy, El4<D/H-;u«fiil4T'>^'f -JW&t 

jSLTt>So l]4A^^,t5A^«fc5lc. ^mTK^-vhso 



(11) 



if#B8¥9 - 1 0 2 2 3 



HfigT-trV^UIiJsOSigf (-119:1=1 mmA>£>5 m 
[0 0 4 3] i&$&9.t>tf\%3lZf$l\T&CX'm.2tlTl^ 

s ukvuc £ -eii-r -5 1 %±-t z> =5 is-r ^ x -f 

*I#ICI4. $ 1. 1- Ut'<t£ -So fc-fe?fct>, -€-CD«t£lCl4 

<fcy, ?1|*I3 0(75 gift yiC>fJiPfflCD;$t*:A< 

*H£L£:IM§£I::I4. «S(D;SSI*^IC±#L, 

1 1 15 13: S£ L tz tH 73 -i > tf~ ? > X £ * L T t x $ C <h 

[0 0 4 4] CCT-IKIB-r^vi^U— >OT3IS6^JI*. 
M£ L < JtC LNSfflBSfiS^ ^ 15 A/ 1*^ C£ C <t ft < ?tx. & 

l=*<br*Rr«ttfl!>fe-6*ft¥flf<i:4f, fl6©**l3tffl 
JH*<RrnfrC&4o 

[00 4 5] &l=El5£#Brr&o i?i*l/-jiliBS 
ifi (RF) $1*1116 0 ^Ltl^o RFSSH§§6 0I4 

I*. Ui^=i^^v3 >6 0 2 ^Lt. 

ftfflB#C0m*I7 -tr > 'J IC <fc -3 T $ $ *l 3 ft^-f > tf— 
^6 4^^W„ m^il*x-f KB3S6 
6i:J:-3TRFlSS6 0-Mft*S£*l-5. 

[0046] jfSLi^jfctwicfc^-chi:. RFmmme 

0 [*$tj400 kHz "ClSt^'^'So 300kHzA\b±©HF 
■^ft- KH;Iil4-fl3:l=253!>^50k H z CDfBffl<DJl;£gft 

§§6 814. X-f -V^^E— KS316 6^tg^$^Xf=m 1 CD 
tB7J6 8A<!:. " B#P B 1fiJj»lH]SS7 0^SN«**lfc 

m2(0ai*6 8 B^f LTl^, *^U— SCDfrHJfligS 
SlPr-fX^U-CgS (Hi ic^ftTUS) 
*tfcv-<-5' D^D-tr-v-y-ri >ha-57 2I4X-T 

-K*ae 6<dimwa*6 e A^»tt**irtey. 

WE* ^b£t»--5 C t |c£ oT vx * $ <7)tti*«* 
£Siirr-5. v-Y o^D-b-v9-zi> ho — ^ 7 

2l4L£lMiMIE : f£fcbS6 8<DL£lMitl£SA*l6 8 C 
'Mg^tVTl^T. R FCDbf--?ti32)SI±CD|SgJ l il£|§:^ 

[0 0 4 7] ■ftfmiri*. ¥fB*«/\>Kt:-Xft4^ 



147-y h;W-;/^ (mi $&m<DZk) <D±lciSlfe,4x 
r s«bx -f •> £jgffi-f s c <t ic «fc otSMffiro 

2I4X-T Ktl6 6^m^A<«$g$*v^<fc5lc 

■T-So -£CDtti2l , ttJEL.#l'>fiIli. yi^U-$O70 
> h/U;i-±fl)*J»l6S (11 £#BScDC<h) IcftoT 
L£lMiSIS:£A2l6 8 C£tf-LT0M&SK<tl4?*3:LT 

#l^fitl4150 **;H-frb200 hCDfSKDSfclg L^LMt 
l=M!3e**l«. «J»fe§lM*^CDaJ7JA<^ft^^lc 
I*, L#LMtl*250 $)^L^I4300 7t?;H-A\ f>600 t|?;u h 

cDKHaMiSi-ts^ft&o c*if,coS)Hii*t 0 -'Xiir- 

■SCirA^-ft < tt»^L.t^Ci:^mi*Lr^-S„ —18: 
1-1. 5 &^t^l*^•+lJilT(D;^*Aq#b+^.^„ 
[0 0 4 8] vi^U— $( £m.V)lz%mLtzk RF 
0<D$f]^PA736 0 I (" B#p B 1*|»Iel£S7 
O^tf^^+lTl^) <Dtt®l*" T'fe^o 
T, RF^Jlt56 00)^tgg|5»*^fi£-r-S«7DX-f 

A^io R FMS6 O^Jn^. bil5iJnlEI-ffi#L, SP 

»6<]|zlift#-<>t°— ^>X6 4lzfic#-r-So «$&®E 

r&Lzimnmt. Lzi^rfmi&tstitztziz. - 

BfrNHMffllBltt 7 OtX-f-; K*a9 6 6 ^ h 

mUffl®&7 014. R F^«H<DX'f 'jf^f/HX 

tu^. **iiHi*i:, x-f -v^^E- KS;Jf.A<^pI (di 
sable)tt^|c$^ N R F^§»g6 0^t*^$^.i>mEI4 

[0049] ^-CDfetOTR F^gS6 0<75=S-9--f 

cd" mmafflmt. ll6lc^^^^rL^^" 
«miHffi§)B7 ocortgp«ig*#^'S<ts®r*^^T-& 

hoc CCOlHlSStt, R FC0tg®tt;ftftJf§^^7 4 (fg« 
SIA^f^WA737 41 lZflQx.bti-5ls]»Hf-^-ir < fcoTR 
F|B»JBa*iHJ«!&<«l&i^rt^*) 7>^>Rft^fg 
5>^JS»*flE»7 614. tft£ 



(12) 



0 2 2 3 



/\°;UXIc4oT U-fe-y h£*l-5>o CKD'J-fe-V h/^UXI4 

±aLth'j*«^ft4. " B»nM»iBi»7o 

I4££>lc, zi >/s°U— $ 7 8 £WLTl*-5o =i>/\°l>— 

FfSS6 0<Dft|$PA7J6 0 I 'vJJOjE.e.+tS. i6fl)3E 
JUlcSaFflT 1*4*51=, 5 >^3MB<0 

*lzmtiairho c<Z>$gm. fib73SEA<. ISS$+i.fcL# 

<b<DS;ttI*T*&*irli*:Lft;&<e>MoTi*<o ^<0* 
■0;U4. X-f — KH316 6 (H 5 CL 

1ST LT. L£lNfit«El&fcbSg6 8l=J:o-C*ai**l* 
fib 73mEA<IS^ L &x4 d t ft < £}I§SA< 
«*<DS»«»IH -CMffT 4 C <t *<T* * 4 J; 5 1= ft 4 £ T 

[0 0 5 0] vi*U— 5*<7>tb7J®EI4. iftff^-Klc 
toTHfjjS. ItKL tHA*— Ktt, fib7jmE. 

L. J*ttftJ|l-IM» (-fft=b*>. — 30>tlftXlk«ffll' 
4) SC©5i*l/- $lc<£fflLT, fiB^SE*^** 

4„ tot. 0 5lC;j*£;h.Tl,*4L£lMit*ESIfcbSS6 
81*. RF t a —7fcb7J«E£. ^tbskfeZHtzDCLZ 

d&iH&gftp^*! LTisy. r Fa>%y--f ?;kd5*. 
|=, " B#W*]WIh]8&7 Olc^-r*'J42-y h/^UX 

[00 5 1 ] yitl/-$coiftSJ6i:BL<*It 
SS^t, H3<0-f Vfcf— $r>X/«*1#1t£IStf*IH 
-f47JA<4U. «t,BHJlMftL*^flai*. «6fl»*froT 
1*4.!: £C:&fflT£4tCDTfc4o T^^-f ^S+ICDi: 

< ft & o cro^^S'ttcDfcaftic, 7^f-r ^Ilfflt: 
oicfc if4tt7jgJt*i<7 >-7"7 x -f tt&gt?ig*-r -6 c t 

4„ ccD$sm. 7^f-f yi&m&moM >tf— y^xa* 

±J?^f4<> «73iftttrt«»*l=fc4«>l*. ffiA0>ftft<JBjft 
**i*ttl&©««tttt(=-»-*-<5. ft-tfft?), 

#l*tt<lII::-SlLTl,*4fr£T&4, ftoT, S*<D& 



cfl)B^aasicj$K6^tTt^i?i^u— s»i=i4s *#ft 
4 » tr— ? ttE*<^#>;*#> b^ifcLt LMtic a-r set 

EtfibS 6 8 IZ 4 o TISS $ Itfc If— -7 tb 7J§E u^<;u4 

y o <t isi* ukj^t e—?«E «t *■& 
-So :ro*l»t-A-va- hic4oT«tHir s 

[0 0 5 2] @5;&tflll6 £#BILT±&L7ii?x*U 
-*lc;fcl*TI4. L*lMittE8IHil=lCS-r4«*«T 
(4-oro75;4T^Tt5*L-So 

(a) fMM»O)&Sai7Jls]ft^0ttt&:tl*RFtt7J$K 
Rfl6*ll::ffiT£-t»-4c£:. St/ (b) x-f -y^— 
(D— ofc4LM4^3&0-9--f'-7;u±ttlz;bf::oT Cfftft 
*>. Httttl=»«20fr&40/f s©B*|HII=:bfcoT> «£ 
If <^<D D C ®7J £ 4 o 

[0 0 5 3] SJS£0lJ(::fcL*TI4. 18 Pal ft ft 73 ©IS T 
14. DCm;TlANt>flJfflpItgftm73<75'>ft< ttE^©E 

(fe€>LM4'>ft < t V>ft < t *,¥#<DmE) filttr+7 
ti5. LA^L. agjftftaEL^^ffi^-f — K/^y^lc 
4 or. D CttSfr £><D«2jttl6l4ni]NTtt < IST-f-So 
Sot, R F»g#|c*jLxr»a«)J6*A<S8Si**i-6o 
CCDlSTIziiKi-rSDC(it$gg£E|-j;-pr. R FfSI4S 

ICSU. ^OTJiSm. L^CNffi*E^Sl/^^f=i:^$^ 

[0 0 5 4] R FaJTJmEIZM-r-iiCOT^P-bXCDiJ^ 

14. 1 ms<Da#P B 1lCt5fcor. -JISWftl£^CD«!:#<Dfcb 
73«E<!:. ^«Stt^«E<t. jMS-f 
■rEff$A<#^^^rL^^ <> (tti^mEA^IflS-Srfc^glO 
t»f,tel:ot, fib73®EI4. L*L^flt«EI=Sjaf 

S*ra^-r >e-^>x<Dti7ct t*i=J«in-r*. * 

Lt. L#L^®E(zIil^LfchCor. ±j4Lfcf6« 

r. Ellr^^+LTL^•S4^IZ. R Fa7J®EO)gl3»ft« 
TA<5l#®C^+i. ■?-cDS..tcH ; t.±jI Lfc4dlz. tB 
7DmEI4^^lzti7<:-rSo fcb73SErf><L£l^fi!mEI::ii 

-r-gxt. L#l^^imE^tbS6 8 (ll5lc*$^^rL^ 

izi&T-T^o ^<7)$SS. #g$SfffCD" B$P B 1*<Sl/^ 
<75»7<:ffilc^r2L/=<!:^. @7©,§at*$titU§ 
4 5lzL#lMi«EI::i4itLTl^ft^„ LA N L. ftl^-f 
>t°-^>XI4Hl/±#^teft. -tWciot, tatim 

ei=*t* (^b) ^rti^-r-So ta-s. 



(13) 



ftffl* 9-10223 



Mi-<STL (^c) . mmtnvmm-***? 

LTl*3f-tf>lc (®3f.l*flc^i: LT^FoTttffiT'fc*) , 
frfcyftLWeW&il-f ai^«EliL^lMIU 

(^d) iriiL&i^o mm. zommco^izii-o 

[0 0 5 5] C0>B*M<0|IIL Wf^«*ft*:h,*Wajteft 
'fclCL^lMiSfflCiiLfct^ (,6e) (Cfi, L 

[0056] zotz. " mwemm&i om 

<t) jWMttlcMflsLT* a»«ffi*+»l=3ftiSl=. fro 
C£ C i: fc < . l**©»*l::i4l£»l=&5Sfc l"<Mzm 

>7Rtf/ib& Mzmmtet&nmm&Niit-t & c <t 

#*. fc#0>«*(::tt, *ff©R*S, 250 7t?VUK (8 
SL<I*300 tR>H«) j&\C>600 7t?;u h(DF B 1(DU^;HciS 

[0 0 5 7] a^l^— Kfl)t$lcli7^f^ ^m^sSCDi: 
*Ll\, JK*^— Kl=J3t^l*. H4*#BLt±aL 

i$#e©i:#©l8itl7K*r<j/ h©5S&l*:*:#fc&«£#a. 
■So m%i#'TV h©««l*, iy.T(D <fc 5 1- LTRS <*c <t 

ft. ca)H^. *«a*n»05Qi**<o:y, ufttts 

Lfcl*. 7*T-*?m«l*. ftl*B*IHJI=:bf::oT 



[0 0 5 8] MSLL^t-eiittl^fiTK^r-v h(7>^-;£ 

- K©i#lci*L#lMt«l£fcUl»6 8 (B5$#RO 

[0 0 5 9] Z(DflSBBlCck*?/x*U— SM-JSlfiR F 
iKeOd:, L*l>itE*tM»6 8t, " 8# 
B]*]ffll[I]»7 0 (EI5I::***VCI*4) 0>EIHM>< % i8 

[0 0 6 0] ZZt?H8^#RB-r4 0 RFigSlilG 

7>vX^8 0jtt5o h7>vX^8 0li, 
^82(DlXfi82Pi, CftlCttWI=»«4*Lfc# 

Jiffl(7)=i>^>-y8 4Ax&ft-3rLx43fe5iJ*fiigi»a>* 

6, Ullffl©3>f>*8 6, 8 8 ^^>LTR Fab*4S 

2ictt^$^^ 0 h5>s?x*8oic*t-r**ajfi 

ilEft^7^>9 0t«JWo {**S^>f >9 0(i 

x^r K«ai6 6 (H5ic^s*tri^«) <7> as a 
[0061] «fiSSa)7-f-K^^^;u-^tt, Ran 

»fl)1*t«8 2P*6 (ttte^>9 00>fi*Hl!l) . 
n>f>^9 4i:JStt9 6i:^7>Wt-K9 8. 
1 0 0*63te6ttft^ hta]S&£. i^Mh7>VA 
£ (FET) 104^ n>/*U— £ 7 8T*S£*l7cli 
J±*J® J 7.=r—?)\, (monostab I e) X -ttll-HiM- & 
UFut. h7>vX? 8 OCDy- h^««**lfc K5-f 
a'108 JBott^o 

[0 0 6 2] h7>vX$ 8 0MMrc£*lTl><5>ffliJCD 1 
*#*8 2P<D«EEI*. RKiEBarfcy. *«(D-f> 

-eiEfl*«ys-ro -fifti". ®E(D^(i«i^^>f >9 

[0 0 6 3] h7>vX$ 8 0^S3gE$*iri^fi"]C01 

*««8 2p<d«bei*. BiSEaarcfcy. ««<D-f> 

T»jEiiti»yiK-r. ®i±cDaHf*«^^-r >9 
o(D«<&«H(D— f&ja±T?fcy. no*-** &Mzt$i\ 

[0 0 6 4] {frtg»>7 KE1S&9 4. 9 6. 98. 1 00 

tt«36<^-eL^4. Hot, ISS1%4IM8 2 P0>«E 
^«ta>»/hfitlziSLfci:^lc, FET1 0 4f*^->lc& 
y. **»caLfcfc*l=*-7l=ft*. FET104tf 
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0 8ii*fi|g-e*y. itoth7>vx$8otc^ 
jftttityiSL Rite-eft y. ±i«Lfc7-f-K/<^^«» 

Otztbiz^ 1 **Elc»LT-£a>(MH«lcfc* 0 ? 
(-tLn«#*|8 2P(D08iia)«ff*A<ii*L 

*i«?-f—K/ 1" cDHmu^u^-rs 
*3«c*a>izftoTt^*. w jfitt. isheijmiee 

[0065] "tr ifcilot, h7>vX^80 
CD" jS(4z*iax6Itlwr4ck5lCRr«-cfc« D =i 

$ 7 8<Da3*j£. h7>vX^ 8 OCD^— X(D 
1" lc*<b-r4BIIIIItt. =»>/*U-$7 
8(0fi*EA*7 8 I (C*P^S#fiSmEICtt#-r*o ^£CD 
h7>^ $ 8 0(DX>f 7f >^>t^-f 7f 
lstf*Z?<DWl<Dmtl\t* 3>/N 9 l/-$7 80A^7 8I 
lcJPt?SSEEOC(DitSlCcJ:oT**So WL^^ti 
tf. h7>vX^ 8 O^CD" «■§■!*, J£$£A*!<D 

•IB«ffifzflti:fcB»IBeit, X<<v?><f*Z?\z*iLX 
a*iri^ 0 ^0>#fiB«I±l** JStrt 1 1 2a>S5flBI::8E*i 
SSEdfiWTTSo ffital 1 2I4. «tt1 1 4. Stf# 
f>va^- £ 1 1 6 3^&<i:*«E»iHS«a>— »-e* 
5o *t»3^-?1 16lt h7>vX^ 8 OCDS 

EttRl*T?*y. S^CDt^ — T--T— £jU<D25%fr 
£>100 %<DP5-e" R»M£Hff«ff'e*«IGH£S 

[006 6] 18 $-06 <ttti£-f 6<t. =l>/^U—$7 

FETicayiiL hy*r*4MtT. =i >r >-t^ i i o£ 

(4. Bj»}jx1 1 8j^Lta>f>WJtlAW 

So 

[0 0 6 7] JStJt 1 1 2<DBS«H<D*III4a*l*«/ha>tt 

tifct°-^ L^iMfiicii-r^ctii^o-rSo ^(Dttmzn 

[0 0 6 8] Ui*>mEcDj££ill4. yi*l/-50ffl*IS 

*?*l*o CCD*£tiJS&l4. R F tH^3(7)f^5SlzU^$tLT 
53>f^1 2 2, 1 2 4^b45f^/U^-fx 
— Xdivider chain) ^^So =i Vt^-^PbIcD^ y 
I*. UiffiOh7>X1 2 6 CD 1 *#^tiSc**lTt> 
So ^ft^tth^VXI 2 6(D1*«ttar/2*#«IZ 



««**lTl*S»ta1 2 8. 1 3 0(4. a*L<ftl** 

a*»i+*fc»a>««*fToTj3y. stT^-r^t 

»S7^^'J>y'tl)o h7>X1 2 6<D2^#Jg|C 
a*i*«UJ«IEI*. *lcz:o<Da>/^^— ^ 1 3 2. 1 

[0 0 6 9] #n £ 1 3 2. 1 3 4(4— 0(DA 

^Jtltt^o -O0AA(*h7>X1 2 6^fgJif£ 
ftTi^T. &ft®E£gifi&£o £fc. -OCDA±H4# 
#{*!SECDA2j 1 3 6. 1 3 8 (IE]8ICfct^T(4C LA 
MPMBOOSTi:€ftltb^tl^) 
l^£ 0 C;h,e><DA*» 1 3 6. 1 3 8^*P^.e>tlS#BS® 

Kfl^- KCDStRI*. W»A*1 4 0rcai7L6*L*«W 
(DES/VAP) d:. y— M 4 2. 1 4 4. 1 
46. 1 4 8^&ft5ttlf i->l:J:otfft)*L5o 
$&*g^E- K!4. *J»A*1 4 OlcfcMfSfiilUK;^" 

1" |C-rSC<t(^<t^rlS^$^So ^^^E-K(3fclx 

r(4. ccoA*(wfcMtsiiSu^;u^" o" ctsch 

|3<£oT. NORt"h1 44^ir^>/\°l/-^ 1 

3 20)tt*3b<^Rr«»icas o #ic. a*L*iMi«w 

(4NOR^-h1 4 6^LTtt$&$^ 0 ft^T. A 
1 3 6(C^n^^^xSC L AMPtEli, ?£$Si<D<h:#<D 

fcSo — -f5. A*J 1 3 8 izj}\}z_ btl^BOOS T IE 
(4. **^-KlCj3ltSe— ^ai3*E<DL*L^tt*« 

[0070] u**E*<Bi:SL#i^flt crat>ft" « 

IS" ®E) (cdfTSi:. h7>vX?150^7f 
:f>£*l£o CCD >vX^ (4=3 1 5 2£50 

h7>vx^ i 5 o<D^-x?Eai4. gE^anaK^b 

y. fitoT. ^V^rV+M 5 2(4. R F tiB^D (CfcL^T ^ 

y ff y -c^ai $tifc*iPi^EcD^(c^ Lra7t®E(c5i 

^Sckdl^&oTl^So h7>vX^ 1 5 0CD^— XIC 

TIn^L^CDT*. h7>vX$ 1 5 0(4tf— ^U*mEL 

(D&V4<7)\*miz*^ • *7X4yTls<?£?r5o CCD 

Jh^o i3>-x>1M 5 2<D«hII4. fNK«EE<7>«HJ<D 
fct. 7 8IC*tLT. fc*lr«<3S&#RB 

tE^t^CditfcSo tot, h7>V^15 
OCDxa ^^CD«EI4. lEl6(^fc^r^>^;J$^^ 
7 6<DUl*lZ»4x*trL^«cfc3«:a»**LTL^ 0 C 



(15) 
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<D£o\Z. h = ?lsV-*$ 8 0<D*>tJ}U(Dmffllt. RF 

|-iie>$^ts frofet. ffitrd 1 2(DM4S<Dm)±A^o 
< y ilST-r^lco^tr^^lcjltc =H/t>*1 5 2 

COttm^Jtf*. 1 4M^f>'>3^-5l 1 1 6 

iritis !65<Jf=»tt*4ifc*ttl 1 2l:J:ot^ 

-So 

[00 7 1] h^VS/X* 8 OlZcfcoTffl#**l€>X>f 

3>f^8 4ic*or«*3ix**iini*iatt^a>x* 

;u^faA*JII6*McL. h7>vX9 8 OCD^lc^fijfc: 
BLfclc 1 $#«8 2 P^<DAtimE.timtite^<ko\z? 

[007 2] mxmxvtmizts^xit. h7>vx^s 

1 5 4 Pli#+M ^;KDSKt>y lci*x*;u^^±ic>H 

a>a-OU<D«3!EI*. 1 **«8 2 P0)«BE3&<ft(c<j:* t 

W*Jl/*S:(Da/W7X(Dti:lSliltSo 74 V* 
*7lzfcM+**«ifp<Dtt»ld\ EJhJH<D$f-f3j— K1 
5 eiCcfcoTSfiE^tt^o y-f*— Kl 5 6lti*^ 
##«E]tt**&3-f ;n 5 4 P^I64l^ dl^LTl^ 

[0 0 7 3] ffi^mEA^toi?i^t,^IS^L#^1iilC 
lit h7>yX? 8 OWX-* v^l-ls&fffltfffi'p-tZ 

■So h^>yx$ s o^g^^n^ 1 

8 2 P(DiffiSlH-fclt-5g'h®l±(4. tlW7-^tfiS 

4 P^b*iglS]&<D4'^gl3:: < tl4fc:l'>o 3>OH5 4 
P(D*t~g«£;ftfcx*;i,^a>2 2d£S&l4, C<0=3-f JU 

#-r*- Ki ss^tn-Lr^^i-^g o-*}g*a£ 

ftTl^ 2&#t8 1 5 4 S^-T-S h^>X 1 5 4 CD 1 
5fc««T?*4i:^5**l=«fe-3Tatt**irL^. x>r 
7ft7C0t Slza-OH 5 4 P0>EN^SI8£;h.Tl^-5> 

Mi^j^it, y-f*-— Ki 5 8 £Jil:£|3]ir/W7x 
U x*;u*l4yf K1 5 8£5>LT{JM&^>~. 

x^^4fA^PJ^ttE$-fg*LT l-7>v^9 8 Olcti 

[007 4] h7>v^9 8 0(75" *S B^tX-f -v 
^>-9*x*;u^<>:0>P«f]0>ll8{&l4. *Jg@SS8 2P. 8 4 

v>tom<Dx*)v¥wm. tattle 2iztt?znffi (* 



;n 5 4 P£Di^ff$x^;u^g«isgicf^-rSo 

[0 0 7 5] ±&Lfc«fc?l::, ai7]«I±A<^<ftj*tot>ti 

so) h7>vx$ 8 otoTz.-Tj-v-'f tjistfmmto 

lcS'>-f £fc*lT-e&<, x-f-v^-Kmaie 6 (D5 

IC;*$;h.Tl^-5) l*^nr««IC*tl'5)o CtfJ^&S^ 
(D^'SIjaSI*. fiS^x — > 1 4 2-1 4 8<7>fcb2)fr£ 

?.<;u$ 1 6 o$5>LT«#^«$g-r*-tic c fcor. 

X-f ^^E — KS;TS6 e^&^ftTl^D I SABL 
EtH7j6 8 A'MBR FfflsSfttt^lfc l J Rfc< ChdcfcoT 

[0 0 7 6] vx^U-^05ta73-f^tf-y>XI*$t)16 
«H1 0I4. S?i*l/->|:J:ot. *&«ft«f-f >e 
[0 0 7 7] ^9$#RB-ri,i:^)^SJ:5lc, 

e— i ?<D&m<D<f >tf— sf>xa<;iii*«i: c?>f 

14. -f>t°— S?>X7b<tiin-r^>lcotLTmJ±l*ii»QLSt 
It -5„ L-frU ^-roi$Sl*J;yiSS-^A^T*fc-i>o 
[0 0 7 8] C<75fEB£|c^£, vi^U— £(DC<031J5£#I 

i>c<tT*$>y. ma* >e— (Eigroe-^ic^t 

isr*) I4ift160 AT-feSo C*U4. 7k+«m^ffi 
<fey t7b^j:y<6<. $f:7>t7i-fttSfl)7-fM 

[0079] m.m£'n : ?izit. nmntczvofcmn. 

-CI*. ^K^ax^Ko-^jS-VJT-^CDfg^^^T? 

•ri)li!I^^*<ll9|-^S$+lTL^i)c 
[0 0 8 0] C©^|;J:§yi^U-' ? i: . 

^^-KT-lfi^LrL%i><b:^lcl4. tt®aS(75^A<# 

mt^^lSM<t^gMLrL^So ts-o-c. m^-f >t°— 



(16) 



9-10223 



m<DHi-«feora^H-5, fit, ^^Ttf^-y 

•V b(Df*imX<D7-9lZ&-oXflkft£*lX. i^i^^ 

hwifio*. fto-c. stj/a^ftgirotf—* 

ftlf-t(7)£*g®rtt£i:. ^Brift^^cDfellciSS-r-S 
!&^*><fc&o Z0>&5lzLXtht>nti : £'< 

-£*>X*MgCM::iA^;b£>1\ T-^H^-f £(7)lc 

[0 08 1] 55£3£ttl4. mti-f>e— 5f>Xff)fiU 

tf— Jfvxi^iiroai^S^licfcy^Slc^ y. S5#i4cfc 
[0 0 8 2] H9$#.^-r-Stt>A^<fe-5l^. tJJBT^E — 

i*c^.i5if^y^-r< i4*l*. uauh. zowv 
if-^>xgHb««A<#£-r£>^f>-c?fc.i>„ skdm 
i*. mmi±i&M]5iV/tb&iMt*m<D))QmT-&v . hot 

it*-r-l>o vx^U— StA^gf^E— y -v^L-^o 
*£<fc3<, ftot, -f>fcf— $f>X(7)^bf4l*Jl&mii" 

©it* t <t tidied y . id^^iiy^ ^roeffiiJ-rait 

Tf£»-f& 0 Ctil^^t, ft^ft*$A<^-r3ff-M*0)$§ 
S<t Lt, A &y. ttJfflrE— Kft-SlM4 

[0 0 8 3] *tbMAI4, ±aLfc**M«JF«tt, S 

m l feXHttn & « i w*$£ l, fc« mvtm -s i= 

l4+#-ei4fcl^C,!:£Jl.l^::Lf::o RF$*»§§6 0 (0 



E«U1*^5.©7<— K/<?91l-9f=f&i:T, SlffiSSx 
-< vJ-i/?^r/^4 xco" B#F B l^y-Tic^<b$-t+ 

(7);£;£I4. ftSti^t *l=tt«ttM^*^tH 

icffliiM-r * c 1 13. < x ■< v =f- > vmt z mm? -s i- + 
[oo8 4] mtLx. &&<D < mm&&.tz*i?z>. ms. 

L#t^fitti]f4PCDxij*A<l2l1 0lZ7jk$HX^%>o *l^-f 
>200, 2 0 21*. ^jE$tt/=m*/'f>t°— S^VX 
4#tt*jFLTl»S. #fi§S^2 0 0X'm£*lXli&$Lm 
lc*tLTI4, X^r-v^^E-KB;!!*. 75-7 hfr £110 
r>v KDMOtf— : * (S^Lfc) IH^-^Ul***** 
£-r&<fc3l-!S5£;*;KT^-i> 0 c (7)^0)311^(7) 
«^l(*^90r7 y hT-&£„ IfflSKRU^fS (7-(V202 
-^£*lT (,->&) l~*tL-TI4. tf— <7m*l*120 -7 -v h 
*\f>175 KDRHI-iS^-C^-i),, #(7)^^1-1*150 7 

mOi-^OME.^^ >2 0 4. 206tS$tltl>^J: 
|£^|c^Lrii180 ^Uhlc, ^tz^miz^LX 
1*300 7(f;u hlciS^$^^rL^-So S^/'f > tf— 5*">X 
ft 8114. ^I^IE^^^rL^!^j:t^FJg7^— ^ftiSt2 0 8. 2 1 0 

to«ja*fli-ci4» •?•^^-?^^(7)-^(7)mJ^L#L^^i^-1' 

^ Kl= ftt%r A 
rofEJILtL^Ci:)!)^^,, tOBf(7)L#L^ 

<it5 •< >i4Braa>i§«ja**#* c t 3&<t?#, A^sea 

lzl41;acD/'v-l/T^ h^RTJCCtCDT-^^. WBrft-S 
LM4«l«**ll6**1M»Lri^. ft»©L#l*l7-f 
> I4$1SS ^ « K ft 5 1 » I43K* * -B- -S fc tf)<7) T - >? (7) ^± 
lc I4M t> l ^ttl± £ S L T 6 „ 
[0 0 8 5] «A^fRI=J:««IHTft<SlM4IBtaaK«$fT 
9 f=«)(7) v i ^ U- (7)^14(7) A ^ fctt*l4. tf — ? « 
±i ('T >t°— 5^>X^-&$4xfc) Icfcl^T, -?-(7)m73U 
-<7H^t5 It L ^ l^fitmElc^fS-r -5 -<> tf— 5f >X (7) 
P^lrm^'f^e-^^XA^^E-ri.-t-Cfe^o C*Uc 

>xif#14l4, -^(7)m?)U'<;Hcfclt-S^L^^fii7'r 

> j; y tTro-c jc^xica^i e— j7 lt^ 

[0 0 8 6] S6BICI*. SSfcrE-Klcfclt-Stii*!**) 
14, «JBrft*t^l4M«l3(ll*^— Kl=fclf*«b y t 
l^o C<7)SSI4, (El 1 0<7)m^ft$f <tBJ*N|c^®-r-S 
ictANA^^-T) ±a*L7c¥«.6A<=&Aiii|(7)±(7)M&:£ 

&i L^l^fit^-O (300 7ff;u hCDt°— ^I^ULt^ 

^>) ic^-r^ic^OT^ft^roA^^e-^a^)*^ 



(17) Kl¥9- 1 0 2 2 3 



)l,0>T—5 Ltz t &IZ± £ Zfiffi-O tf— 

— SOXIil 000:1— A£y t*#l*„ a-3t. 5tHlc^ 

Hilt,. C<Df#£<D«®8tii(::*f LTI*. ^B^SIM* 

h*^409-7 hcDrBi-efc-s., commit. 03£ 

[0 0 8 7] ^^-KlcfcUTI*. Iifl=£(*H9ifS£ 
IC J: o T £ C « -f > if- 9 CO lECOMtimmz £ o r 

[0088] ft*«»t«»f««*ie?Lr$sictiiy» 

[0®CDffiiti&fftBjn 

[Hi] cro^Bjicfe^^g.^-ffiv'X^A^^-rgir'fe 

[H12] tmcD&.m&fr ?tztb<DM 1 coaST-tr>^'J 

£ C % tfyf: $ tLT -5 o 
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